Abstract. This study reports developmental changes in the vocal signals produced by wild-caught pre-volant and volant Myotis lucifugus. Audio recordings were made from young animals (1-33 days old) and adults (over 1 year of age). The animals were removed from an attic maternity roost and studied individually in a room below. To stimulate flight-related behaviours, animals were released from a launching platform via a hinged floor, and their vocalizations were recorded as they approached a soft foam pad below. When the hinged floor opened, the youngest animals (1-4 days old) typically dropped onto the pad, but older animals either flapped their wings to achieve some horizontal displacement (>4 days) or sustained horizontal flight (>17 days). Vocalizations recorded under these conditions showed frequency modulation characteristic of adult echolocation sounds, even in animals as young as 4 days. Ontogenetic trends showed an increase in sound frequency, an increase in sound repetition rate and a decrease in sound duration as the animals matured. These data are discussed in the context of the development of echolocation behaviour in bats.
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The Association for the Study of Animal Behaviour
Insectivorous bats use echolocation to orient in the environment and capture prey. The bat's vocal apparatus functions as a sonar transmitter of ultrasonic signals that reflect well off small objects, and the bat's auditory system functions as a sonar receiver that determines the angular position and distance of targets (Griffin 1958; Schnitzler & Henson 1980; Moss & Schnitzler 1995) . Before young animals begin to hunt insects successfully during their first flights, they must be capable of producing high frequency sonar cries and of processing the spatial information contained in the sonar echoes. Thus, the vocal production system and the auditory system must develop and operate in concert for the bat to use its biological sonar.
Data on the vocalizations of young bats exist for several families, including Vespertilionidae Konstantinov 1973; R. ferrumequinum nippon, Matsumara 1979; R. rouxi, Rü bsamen 1987) and Hipposideridae (Hipposideros speoris, Habersetzer & Marimuthu 1986) . Shortly after birth, the vocal repertoire of an infant bat differs from that of an adult (Brown & Grinnell 1980) , and during postnatal development there is a general trend for the vocalizations to rise in frequency, decrease in duration and become increasingly stereotyped (e.g. Gould 1971; Konstantinov 1973; Matsumura 1979; Brown et al. 1983; Habersetzer & Marimuthu 1986; Rü bsamen 1987; Moss 1988; Jones et al. 1991) .
The rise in vocalization frequency is accompanied by a developmental increase in auditory responses to high frequency sounds (e.g.
